Interaction of alpha-lactalbumin with Cu2+.
It has been shown by intrinsic fluorescence spectroscopy that alpha-lactalbumin has several Cu2+ -binding sites per molecule. The Ca2+ -loaded protein binds two or more Cu2+ per molecule with an association constant of about 3 X 10(3) M-1. Apo-alpha-lactalbumin binds one Cu2+ per molecule with association constant 8 X 10(4) M-1 and from two to three Cu2+ with an association constant of about 4 X 10(3) M-1. The results obtained from spectrofluorometric pH titration of alpha-lactalbumin in the acidic pH region show the possible involvement of histidine residues in the coordination of Cu2+. The binding of Cu2+ to alpha-lactalbumin lowers significantly its thermostability and stability towards urea denaturation. The stability of Cu2+, Ca2+-alpha-lactalbumin against thermal and urea denaturation is similar to that of the apo protein. The thermal transition in Cu2+, Ca2+-alpha-lactalbumin occurs within the region of physiological temperatures which may suggest the existence of some thermal regulation of its functioning in vivo.